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(54) OPTICAL MASTER DISK 

(57)Abstract: 

PURPOSE: To precisely produce grooves and pits having varying depths by providing a 
middle layer between at least two layers of regists formed on a glass substrate and 
controlling the luminous exposure to the upper and lower layers by the material of the 
middle layers and the thickness of the films. 

CONSTITUTION: A middle layer 3 which performs optical absorptionis provided 
between at least two layered regists 2 and 4which are formed on a glass substrate 1 of an 
optical master disk. The absorption coefficient of the layer 3 against an exposure 
wavelength is made to be more than 1 .0. By providing a middle layer which performs 
optical absorption and making the absorption coefficient of the refractive index of the 
layer against an exposure wavelength to be more than l.Othe apparent sensitivities of the 
upper and lower resists are controlled. 



CLAIMS 



[Claim(s)] 

[Claim 1]A master optical disk which provides an interlayer who produces optical 
absorption between at least two-layer resist formed on a glass baseand is characterized by 
an absorption index to the interlayer's exposure wavelength being 1 .0 or more. 
[Claim 2]In the master optical disk according to claim lsame photoresist or sensitivity as 
a regist layer of the upper and lower sides of an interlayer uses the same photoresistA 
master optical disk setting up an interlayer's material and thickness so that reflectance to 
an exposure wavelength of a multilayer film formed on a glass base may be 40 to 60%. 
[Claim 3]In the master optical disk according to claim 1 inside of a regist layer of the 
upper and lower sides of an interlayerA master optical disk setting up an interlayer's 
material and thickness so that reflectance to an exposure wavelength of a multilayer film 
which made sensitivity of lower layer resist larger than sensitivity of the upper resistand 
was formed on a glass base may be not less than 60%. 

[Claim 4]A master optical diskwherein the range of 0.4 to 0.6 and the absorption index k 
uses a substance used as 4.2-4.4 for an interlayer and the range of the refractive index n 



A 



to an exposure wavelength makes thickness of an interlayer at that time 30-70 A in the 
master optical disk according to claim 2. 

[Claim 5] A master optical diskwherein the range of 0.4 to 0.6 and the absorption index k 
uses a substance used as 4.2-4.4 for an interlayer and the range of the refractive index n 
to an exposure wavelength makes thickness of an interlayer at that time not less than 70A 
in the master optical disk according to claim 3. 

[Claim 6] A master optical diskwherein the range of 1.5-1. 7and the absorption index k 
uses a substance used as 2.6-2.8 for an interlayer and the range of the refractive index n 
to an exposure wavelength makes thickness of an interlayer at that time 60-170 A in the 
master optical disk according to claim 2. 

[Claim 7] A master optical diskwherein the range of 1.5-1. 7and the absorption index k 
uses a substance used as 2.6-2.8 for an interlayer and the range of the refractive index n 
to an exposure wavelength makes thickness of an interlayer at that time not less than 
170A in the master optical disk according to claim 3. 

[Claim 8] A master optical diskwherein the range of 3.2-3. 4and the absorption index k 
uses a substance used as 1 .2-1 .4 for an interlayer and the range of the refractive index n 
to an exposure wavelength makes thickness of an interlayer at that time 50-160 A in the 
master optical disk according to claim 2. 

[Claim 9]A master optical diskwherein the range of 3.2-3. 4and the absorption index k 
uses a substance used as 1 .2-1 .4 for an interlayer and the range of the refractive index n 
to an exposure wavelength makes thickness of an interlayer at that time not less than 
160A in the master optical disk according to claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the master optical disk used for 
manufacture of the optical disc which are optical information recording mediasuch as 
CDCD-ROMCD-Rand an MO disk. 
[0002] 

[Description of the Prior Art] Although concentric circle shape or the spiral guide rail 
(groove)and the pit for signals are formed in the optical disc on the transparent substrate 
which consists of an acrylic resin or polycarbonate resinThe optical disk pattern which 
consists of such a groove and a pit exposes a laser beam with an original recording 
exposure device to the photoresist layer formed on the glass base of a master optical 
diskand performsdevelops and forms leaser cutting. And La Stampa which performs 
nickel plating (or vacuum evaporation) to this master optical disk and by which the 
negative image of the optical disk pattern was transferred is producedlt exfoliates from 
original recordingthis La Stampa is used as a mold for optical disc productionand the 
transparent substrate by which the optical disk pattern was transferred by injection 
molding etc. by being made from an acrylic resin or polycarbonate resin is produced. And 
if the protective film by a transparent plastic is providedor the disk of two sheets is set 
and sandwich structure is formed after vapor-depositing reflection filmssuch as 
aluminumto the pattern formation face of this transparent substratethe optical disc which 



has a desired pattern will be obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally as for the groove of an optical 
discand the depth of the pitthe groove is made suitable [ lambda / 4 - lambda/2 ] for 
lambda / 8 - lambda/4and a pit (lambda: reproducing wave length). Thereforeit is 
necessary to form the groove and pit where the master optical disk for optical disc 
production also correspondedrespectively. Although pit depth is determined by the 
thickness of the photoresist layer formed on the glass basegroove depth must be formed 
without weakening exposing power and making it expose to the bottom of a photoresist 
layer. At this timecontrol of groove shape is difficult for groove depth greatly depending 
on exposing power change. 

[0004] Soin art given in JPH2-29955A. By carrying out two-layer formation of the regist 
layer from which sensitivity differsmaking the upper resist into high sensitivity and 
making lower layer resist into low sensitivity on a glass basemake it expose to the bottom 
of the upper resist by weak exposing powerand consider it as a grooveit is made to 
expose to the bottom of lower layer resist by strong exposing powerand the pit is formed. 
Howeverin this methodwhen forming the upper resist on lower layer resistthe solvent 
component contained in the upper resist dissolves lower layer resistand the boundary of 
up-and-down resist does not clarifybut there is a problem that variation occurs in groove 
depth. 

[0005]On the other handin art JPH1-125742A and given in JPH2-49230Athe interlayer 
who consists of alkali solubility metal or acid solubility metal is provided between the 
resist of the up-and-down layer of a master optical diskand the boundary is clarified. And 
make the upper resist into high sensitivitymake it expose to the bottom of the upper resist 
by weak exposing power by making lower layer resist into low sensitivityand it is 
considered as a grooveAfter making it expose to the bottom of lower layer resist by 
strong exposing powerconsidering it as a pitdeveloping the upper resist and removing a 
groove and the upper resist of a pit sectionAn alkali developing solution removes the 
interlayer of a groove and a pit sectionor etching removes an interlayerlower layer resist 
is developed furtherthe lower layer resist of a pit section is removedand the desired 
groove and pit of the depth are formed. Howeverby providing an interlayer in this casein 
lower layer resistexposing power is inevitably insufficientit becomes low sensitivityand 
there is no Reason for making the upper layer high sensitivity and making a lower layer 
into low sensitivity. 

[0006]This invention was made in view of the above-mentioned situationand is ****. 
The purpose is to provide the groove which provides an interlayer between the two-layer 
resist formed upwards at leastand controls the light exposure to an up-and-down regist 
layer by an interlayer's material and thickness and from which the depth differsarid the 
master optical disk which can produce a pit with sufficient accuracy. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purposethe 
master optical disk according to claim 1 provides an interlayer who produces optical 
absorption between at least two-layer resist formed on a glass baseand is characterized by 
an absorption index to the interlayer's exposure wavelength being 1 .0 or more. 
[0008]In the master optical disk according to claim 1 the master optical disk according to 



claim 2An interlayer's material and thickness were set up so that reflectance to an 
exposure wavelength of a multilayer film in which same photoresist or sensitivity as a 
regist layer of the upper and lower sides of an interlayer used the same photoresistand 
was formed on a glass base might be 40 to 60%. 

[0009]In the master optical disk according to claim 1 the master optical disk according to 
claim 3 Sensitivity of lower layer resist was made larger than sensitivity of the upper 
resist among regist layers of the upper and lower sides of an interlayerand an interlayer's 
material and thickness were set up so that reflectance to an exposure wavelength of a 
multilayer film formed on a glass base might be not less than 60%. 
[0010]The range of the refractive index [ on the master optical disk according to claim 2 
and as opposed to an exposure wavelength in the master optical disk according to claim 

4 ] n shall use for an interlayer 0.4 to 0.6and a substance in which the range of the 
absorption index k is set to 4.2-4. 4and thickness of an interlayer at that time shall be 30- 
70 A. 

[001 l]The range of the refractive index [ on the master optical disk according to claim 3 
and as opposed to an exposure wavelength in the master optical disk according to claim 

5 ] n shall use for an interlayer 0.4 to 0.6and a substance in which the range of the 
absorption index k is set to 4.2-4.4and thickness of an interlayer at that time shall be not 
less than 70A. 

[001 2] The range of the refractive index [ on the master optical disk according to claim 2 
and as opposed to an exposure wavelength in the master optical disk according to claim 

6 ] n shall use for an interlayer 1.5-1.7and a substance in which the range of the 
absorption index k is set to 2.6-2. 8and thickness of an interlayer at that time shall be 60- 
170 A. 

[0013]The range of the refractive index [ on the master optical disk according to claim 3 
and as opposed to an exposure wavelength in the master optical disk according to claim 

7 ] n shall use for an interlayer 1 .5-1 .7and a substance in which the range of the 
absorption index k is set to 2.6-2. 8and thickness of an interlayer at that time shall be not 
less than 170 A. 

[00 14] The range of the refractive index [ on the master optical disk according to claim 2 
and as opposed to an exposure wavelength in the master optical disk according to claim 

8 ] n shall use for an interlayer 3.2-3.4and a substance in which the range of the 
absorption index k is set to 1.2-1.4and thickness of an interlayer at that time shall be 50- 
160 A. 

[0015]The range of the refractive index [ on the master optical disk according to claim 3 
and as opposed to an exposure wavelength in the master optical disk according to claim 

9 ] n shall use for an interlayer 3.2-3.4and a substance in which the range of the 
absorption index k is set to 1 .2-1 .4and thickness of an interlayer at that time shall be not 
less than 1 60 A. 

[0016] 

[Function] Claim 1 controls by methods other than the character of a resist materiali.e.an 
interlayer's materialand thickness the sensitivity of the regist layer of the upper and lower 
sides formed on the glass baseand it Claim 2 and 3 In Claim lto the difference in the 
sensitivity of up-and-down resistthe range of the new method is specified and Claims 4-9 
specify further the material in which Claim 2 and the range specified in 3 are shownand 
its thickness. That isby controlling the light exposure to up-and-down resist by an 



interlayer's material and thicknessand calculating the reflected light quantity from 
lamination called glass / resist / interlayer / resist in a proper material and thickness has 
prescribed the master optical disk of this invention. Therebythe groove from which the 
depth differsand the master optical disk which has a pit are producible with sufficient 
accuracy. 
[0017] 

[Example] Hereafterworking example of this invention is described in detail with 
reference to Drawings. Drawing 1 is a sectional view of the master optical disk 
concerning this inventionand this master optical disk forms the interlayer 3 between the 
two-layer regist layers (the lower layer resist 2the upper resist 4) formed on the glass base 
1. When the interlayer 3 is between the two regist layers 2 and 4 like drawing l the upper 
resist 4 is exposed by optical absorption and heat absorptionthe heat absorption which the 
interlayer 3 absorbed is mostand the lower layer resist 4 of the optical absorption by the 
light which penetrated the interlayer 3 is slight. Thereforeif the lower layer resist 2 runs 
short of exposing power from the upper resist 41ow sensitivity is used for the lower layer 
resist 2 and the thing of high sensitivity is used for the upper resist 4 like conventional 
technology When forming a pitquite big exposing power will be needed and the shape of 
the upper resist parts of a pit will collapse like ** of drawing 2 . When the interlayer's 3 
thickness tends to be made thin and you are going to make it increase the optical 
absorption to the lower layer resist 2since the interlayer 3 is thinfilm formation becomes 
difficultand separation of up-and-down resist becomes weak. From the above thingif low 
sensitivity is used for lower layer resist and the thing of high sensitivity is used for the 
upper resistproduction will become difficult. 

[0018]Since the interlayer 3 who produces optical absorption is formed and the 
interlayer's 3 material and thickness are properly set up among the up-and-down regist 
layers 2 and 4 in the master optical disk of this invention** which exposing power (Pw) 
is not determined only by the sensitivity differences of an up-and-down regist layer like 
beforebut can attach the sensitivity differences on the appearance to an up-and-down 
regist layer also by the interlayer's 3 materialand thickness That isa good groove and pit 
can be formed like ** of drawing 2 and ** by rationalizing the sensitivity of the up-and- 
down regist layers 2 and 4 and the interlayer's 3 materialand thickness. The suitable heat 
absorption for the interlayer 3 occursand it becomes easy to attach the sensitivity 
differences on the appearance of the upper resist 4 and the lower layer resist 2 by making 
the absorption index k to the exposure wavelength of the interlayer's 3 refractive index or 
more into 1 .0 especially. 

[001 9] When the same photoresist or sensitivity as the upper resist 4 and the lower layer 
resist 2 uses the same photoresist and the reflectance of the whole film to the exposure 
wavelength of the multilayer film formed on the glass base 1 considers it as 40 to 60%It 
can see in the upper resist 4 and the lower layer resist 2the upper sensitivity differences 
can be attachedand the groove which differs in the depthand a pit can be exposed good. If 
reflectance of the whole film is made not less than 60%the interlayer's 3 penetration will 
decrease and heat absorption will also decrease. Thereforeit is necessary to make 
sensitivity of the lower layer resist 2 larger than the sensitivity of the upper resistand to 
compensate the shortage of exposing power. 

[0020]By changing the interlayer's 3 thicknessthe reflectance of the whole film can be set 
as the above ranges. Since a refractive index changes with the interlayer's 3 



materialsthickness also differs. The result of having asked for the reflectance of the whole 
film when aluminum (aluminum)nickel (nickel)and chromium (Cr) are used as an 
interlayer's material by calculation is shown in drawing 3 . a calculation parameter -- 
exposure wavelength:457.9nmrefractive-index:n=1.65 of resistrefractive-index:n=0.49 of 
aluminumabsorption-index:k=4.32refractive-index:n=l .56 of nickelabsorption- 
index:k=2.68refractive-index:n=3.28 of Crand absorption-index:k=1.31 - it comes out. 
The thickness of the interlayer made from aluminumnickeland Cr from the calculation 
result shown in drawing 3 can be determined. 

[0021]The interlayer 3 of a groove and a pit section can remove by development or 
etching after exposure. For examplesince aluminum is alkali solubility it is removable by 
developing negatives continuously after the development of the upper resist 4. Since 
nickel and Cr are acid solubilitythey develop the upper resist 4 and remove it by etching 
after removing a groove and the upper resist 4 of a pit section. And after development or 
etching removes the interlayer 3the master optical disk in which the groove and pit of 
good shape like ** of drawing 2 and ** were formed is obtained by developing negatives 
to the lower layer resist 2 againand removing the lower layer resist 2 of a pit section. 
[0022]Although it is possible to choose the substance whose absorption index of a 
refractive index is 1 .0 or more as a material which can be used for the interlayer 3acidthe 
material which cannot react to alkali easilymaterial with the low melting pointand the 
material with a large absorption index whose refractive index is small cannot be actual- 
upper-used. That isthe development of lower layer resist of the material which cannot 
react to acid and alkali easily becomes it is difficult to remove an interlayer by etching or 
developmentand impossible. As such a materialmetal with larger normal electrode 
potentialsuch as copper (Cu)silver (Ag)mercury (Hg)gold (Au)and palladium (Pd)than 
hydrogen is raised. It will dissolve also to weak exposure laserand the interlayer of the 
material with the low melting point will be lostand it will expose lower layer resist. As a 
resultit becomes difficult to control the sensitivity differences of the upper resist and 
lower layer resist. As such a materialthere are lead (Pbthe melting point: 327.5 **)tin 
(Snthe melting point: 231.9 **)potassium (Kthe melting point: 63.5 **)sodium (Nathe 
melting point: 97.81 **)etc. 

[0023]The thickness which shows the reflectance of Claim 2 or Claim 3 within the limits 
becomes quite thinuniform membrane formation is impossibleand the material with a 
large absorption index whose refractive index is small is too thin also as membrane 
formation being possibleand separation of the resist of an up-and-down layer is difficult 
for it. In the case of magnesium (Mg)it is the refractive index n= 0.57 and the absorption 
index k= 6.14 (near an exposure wavelength)and if reflectance calculates the thickness 
used as 40 to 60%specificallyit will become 20-40 A. ThereforeMg atom is the thickness 
which is a grade someand it is difficult to separate the resist of an up-and-down layer. As 
such a materialthere are other calcium (Ca (n= 0.27k= 8.08)) etc. 
[0024]For the Reason explained aboveany or one metal is excellent among 
aluminumnickeland Cr as an interlayer. aluminum is raised as Claim 4the refractive index 
of 5and a substance of an absorption index, nickel is raised as Claim 6the refractive index 
of 7and a substance of an absorption index. Cr is raised as Claim 8the refractive index of 
9and a substance of an absorption index. 

[0025]Nextthe master optical disk which it has between the regist layers of the upper and 
lower sides of the interlayer who has the thickness obtained by calculation in working 



example 1-6 shown in the following table 1 as more concrete working example was 
produced. As high sensitivity photoresistTSMR-V3 of TOKYO OHKA KOGYO was 
used as OFPR-800 of TOKYO OHKA KOGYOand low sensitivity photoresist. Exposing 
power Pw by which the thickness of each class and a grooveand a pit are formed in Table 
1 was shown. 
[0026] 
[Table 1] 

[0027]In working example 1-6 of Table lthe groove which differs in the good [ in any 
case ]-shaped depthand the pit were obtained. The result at the time of using low 
sensitivity for lower layer resistand using the thing of high sensitivity for the upper resist 
was shown in Table 1 as the comparative example 1. Although 3.5-mW exposing power 
was needed for forming a pit in the case of this comparative example 1 and pit formation 
was not impossiblepit shapes became like ** of drawing 2 and it was not good. 
[0028] As an example of the manufacturing method of the master optical disk in working 
example of Table lthe manufacturing method of the master optical disk of working 
example 1 and working example 6 is mentioned as an exampleand is explained. 
[0029](Working example 1) OFPR-800 is formed in 1500- A thickness with a spin coat as 
lower layer resist after washing and an adhesion promoter coatand a glass base is dried in 
oven for 30 minutes at 90 **. Nextthe interlayer's aluminum was formed in 50-A 
thickness with vacuum deposition, aluminum can be formed also by ion beam weld slag. 
FurthermoreOFPR-800 is formed in 1400- A thickness with a spin coat as upper resistand 
it dries in oven for 30 minutes at 90 **. Using laser with an exposure wavelength of 
457.9 nmthe groove was performed at 1 .0 mW andas for exposureit performed the pit by 
2.0-mW exposing power. Development of up-and-down layer resist and an interlayer's 
removal were simultaneously performed to the developing solution using DE-3 of 
TOKYO OHKA KOGYO. Thusthe with the groove depth of about 1500 A and a pit 
depth of about 3000 A master optical disk was able to be obtained. 
[0030] (Working example 6) OFPR-800 is formed in 1500-A thickness with a spin coat as 
lower layer resist after washing and an adhesion promoter coatand a glass base is dried in 
oven for 30 minutes at 90 **. Nextthe interlayer's Cr was formed in 200-A thickness with 
vacuum deposition. Cr can be formed also by ion beam weld slag. FurthermoreTSMR-V3 
is formed in 1300-A thickness with a spin coat as upper resistand it dries in oven for 30 
minutes at 90 **. Using laser with an exposure wavelength of 457.9 nmthe groove was 
performed at 1 .4 mW andas for exposureit performed the pit by 2.4-mW exposing power. 
To the developing solutionthe upper resist was developed using DE-3 of TOKYO OHKA 
KOGYO. Cr was etched with the etching reagent of NaOH+K3 [Fe(CN) 6]and lower layer 
resist was again developed using DE-3. Thusthe with the groove depth of about 1500 A 
and a pit depth of about 3000 A master optical disk was able to be obtained. 
[0031] Although explanation is omitted about other working example 2-5a master optical 
disk is producible like the manufacturing method of above-mentioned working example 1 
or working example 6. 
[0032] 

[Effect of the Invention]As explained abovesince the interlayer who produces optical 
absorption is provided and the absorption index of the refractive index to the interlayer's 



exposure wavelength is made or more into 1 .Oin the master optical disk according to 
claim lthe sensitivity of the up-and-down resist on appearance is controllable. 
[0033]In the master optical disk according to claim 2the same photoresist as up-and- 
down resist or the photoresist with same sensitivity is usedOn appearancesensitivity of 
lower layer resist can be made smaller than the sensitivity of the upper resist by providing 
an interlayer's material and thickness so that the reflectance to the exposure wavelength 
of the multilayer film formed on the glass base may be 40 to 60%. 
[0034]In the master optical disk according to claim 3sensitivity of lower layer resist is 
made larger than the sensitivity of the upper resistOn appearancesensitivity of lower layer 
resist can be made smaller than the sensitivity of the upper resist by providing an 
interlayer's material and thickness so that the reflectance to the exposure wavelength of 
the multilayer film formed on the glass base may be not less than 60% on the other hand. 
[0035]In the master optical disk according to claim 4 to 9the master optical disk of 
reflectance like Claim 2 or Claim 3 can be obtained by specifying an interlayer's material 
and thickness. By using aluminum which is alkali solubility metal for an interlayera 
developing solution (alkali) can remove an interlayer and the production processes of a 
master optical disk become easy. On the relation of an optical constant (refractive 
index)although an interlayer becomes thin with aluminumby using nickel and Cran 
interlayer can be thickenedvariation in an interlayer's thicknessetc. can be made smalland 
a quality interlayer can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 l it is a sectional view of the master optical disk concerning this invention. 
[Drawing 21 It is a sectional view showing the example of the groove formed in a master 
optical diskand a pit. 

[Drawing 3] It is a graph which shows the result of having asked for the reflectance of the 

whole film to interlayer thickness when aluminum (aluminum)nickel (nickel)and 

chromium (Cr) are used for an interlayer by calculation. 

[Description of Notations] 

1 : Glass base 

2: Lower layer resist 

3: Interlayer 

4: The upper resist 
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*« < ticS U $fc7>-7Btt©*Jffll 

tfiU\ 

[0 0 0 4] K?, &M¥ 2-29955 #ii«E« 

#5z»»±fc«B©iifc*u$>xhB* 

2BJB8U TBUStthftffi 
BB&rftC&(CJ:».K Ht^7 l c/\'7-T*±JiUv > "7> h> 

U^Zhft^fiKrftB. ±BU^XHcd**iT^«» 

B o * »J *r» y/b- 7 'B* (c / \*5 V ft t ^ 

^P^Sft^ftft. 

[0 0 0 5] CtllCtfU B»1-1 2 5 742922 
S3, *B¥2 - 4 9 2 3 0 #4i«E«©fta5T'tt, Jtr 
-f X7Stfl!<B±TJ!<B h Btc7;bA y RTBtt&B 
»«l^ttB^r«tt*BfrS*««l»BB«tt»tT«ff«tt 
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?TlU-?Xh©«*?«Jtt*-rrfc:y h<t:U ±BU 

» h£JfMLTVS„ L*LC©lld, (f>|IM*Bl*« 
C * y «ffift(cTfl UStt h Kfcl^TB&/\'9-tf 
^JELTfiJBBtftys ±Jf£iS&g. TA«fiSBic 

[0006] *aw«±BW».c«*a**ifc*i©r* 

x mi.c*iwi*iw*» >t-wi©ti*k ■JW=*y±T 
©L/itthB^BJUKMIPU 3B*©B&*?/U- 

[0007] 

mmzMmztctbozm is&smmj&tztc 

KJg&ftfc'jNk< £<e>2fl©U~?;i HHUc. JtWWSWf* 

[0 0 0 8] BSWI 2 EB©*?** BBB 
1 iBBWftx-f X7HBfcfcl/*T* *F t gJl©±T©Uv ; 

u-vzhhwiu #7*»B±icflSB**ifc*B«© 

B)£MlCtt?«Btt*tf4 0~6 0%lc&S<}:5U:* 

[0009] R«f 3 EttWfeT * * 
IKBCfty-rX^flOBcfcl^T* *MJIfl>±T©I/^ 

U #7*8ffi±lc^j$£*i/i:£jfl8l©B 
3fc«W::*«-*E»*tf 6 0 %w±lc&* J: -5 fc* HJB 

©troatfiorawe Lf= c t *» satr s, 

[0 0 10] B*flI4IBB©jttT***«»«, nr&i 
2EB©Jfc7 r <f**©»li:aSl*T» SftBSlCttrSH 
jfr*n©«HtfO. 4~0. 6, k ©gstf 

4. 2~4. 4&tt«ftX*<f.M(CttJBU *©fc* 

©*p.a/f ©n«* 3o~7oAi-r* c t *w mtr 
So 

[00 11] B$]ll5EB©ftr<rX9ftB& Km 
3EB©ft7 f <rX9£8K£<.v?, B3feB£fcttr«B 
ffr$n©BBtf0. 4~0. 6, Bttffft k ©©Htf 
4. 2~4. 4£&3«B*f>HBKB£U *©fc* 

©+MJia)iiw*7 0AJa±fcr*ct*itatr4. 

[0 0 12] B*B6IBB©ftr'f'X90[B& w^n 
2EB©#T-rX7II&U:fc^7\ BttBAICttTSB 
MnflHtfl. 5~1. 7. «lRft»k©fBll# 



2. 6~2. 8£tt«BB$*Mfl(c££U *©i:3- 

©*p^®a)MJi^6o~i 7oA£?sc£«i$8£r 

[0 0 13] B*B7EE©JfcT<f X*BBtt» 
3Eig©ftx<fX7lIffilCfcl^\ sftBAicttrsB 
9r«n©flfltf1. 5~1. 7. q&iK&»k©i5iltf 
2. 6~2. 8£tt««X*(t>MB(C&BU *otz 

So 

[0 0 14] fl&H8IBtt®%T<rZ?fl(S(*. B** 
2EB©3fcr-f X^W«c*5^T» BftifcAKfl-fSE 
»f$n<7)iSH«!3. 2~3. 4, BBftR k ©Siltf 

1. 2~i. 4^«««n : t>t>niiiic«rau 

©*P E gjf©ffilJI£5 0~1 6 0AtT*Ct*»atr 

So 

[0015] wa^Ee©^* x^aii*, b*b 

3EB©ftr.fX7BBU:33(/>T, BJfcBflfc»*-*B 
8f*nOratf3. 2~3. 4, l»l|3tt&£ k ©®Htf 
1. 2~1. 4£tt3«B«*nB(;:££U *©£$ 

©*isb©hw* i 6 o AfiLhtrscts^atr 

So 

[00 16] 

u5>xhB©««*u5>xhtt8©ttB«tt©*»» r 
&fcsi»MB©«8. «jwc*y«w*w>wj, 
men 2, silrmi^t, ±t©u^ko 
««©»wc»u mmij7£o>wm*mj£.?z*><D-u& 

y. SS.cB*JJ|4~9«. W^«2, 3Kfcl>T3£5£ 

So rft*>*. *»woyt7 s -fx^in«cfei^T«» * 

IM(0tms BS.cJ:y±TU5>*l">>©B3fcBS!l!l» 
h/*WB/U5>X h fcl^BBBfreOEBttBeit 

[00 17] 

tcift^-rso iaiB*«wic^sy£x-fx^isffi<©ii}ffi 

BT?$y. C©3tx-f^^JIMltt» »'5XSffl1±lcfi5 
fiExrtl/c2^<DUv ? Xh® (TJiU^7.h2. ±JiU^ 
Xh4) (DP^IC, <CIIB*3*».t«:«.©7»*. HI© 
«fc9lC2 0©U5>Zh*2. 4©HlC(t>IUI3tfS«l| 

±^U-^7.h4liJ l 6q6iRi:a?ii!6iRlcJ:yS3t?n. 
T@ h 4 ttf 3 tfq&iR LfcS^iRiR6MJiA,<b* 

S„ ftoT, TAU-VXh2»±luyxh4j:yB^ 
/\'7-^Jg S£JRftffi©J: 3 Uv^T. h 2 leffi 
iS5. ±®Uv ; ^h4tcB®e©t.©^fieffl-rS<!:. tf 
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U ®2<D®<D&oiZ. fcf-y b<0±ffils~JZ. KSPtfOffJ 
Tll^T. h 2^(D#i&iK*iil)n2rtf£3£-r*iISs 

tttWtfHBfcft*. 

[0018] xgwoKT^ztmrn-vn. ±tqi/V 
xhi2, 40F^cw!&iE££i;s*F£Ji3*i8tt, •?■ 

(PW) *^?n5(0T«^<, *P^13<D0I4, HJI 
%Z.£tmWi%. TftfrS. ±TUS/XH12. 4© 

m£&zf*r$m3<Dtm. mmzmmtTzztiz*. 

*)* 02O®. ©<D<fc5lcSffft?/l/-:7\!:fcf-y l-£flj 

ftfc^-rsqaiR^ak^i. o^icrs^^iccto 
tTiuv'x h 2v>%mt±<D&mmz-oif j t>t < ft 

So 

[00 19] ±«bv 1 'Xh4 < »:TlUv ; Xh2lC|^i;7 

«fcWT*ll£tM>EH*J!M 0~6 0%£?%£tlC 
<fc y . ±1 U v'T. h 4 tTS \s*JZ h 2 KHfrW-±<7)® 

Y-z&mzmKTzzttfT'Zz, ft, Hgwosi** 
z 6 o % j.x±k r * <k *m 1 3 oaatf X3> u $ & 

[0020] *F^3 0K^^A*c:<!:(cJ:y> ±IB 
©J: 5 ft8HfclS£f*©EW$*S;£*- 5 C £ 
5„ $/cs *F^13 0tt*4(c<fcySWr*tfM^-5fc^ 
Bllltgft*., 0 3 icpf&mnttftt LTTllS-Vk 

(A I ) . --y^r/U (N i ) . (C r) £«fflL 

tctZ<D&±W<DRttim*%\n\z£r>T*lsbtc&$k*7K 
"To fSk 

: 4 5 7. 9 nm. 
Uv^T. hOJIflT? : n = 1. 6 5. 
A l<DJa3#f$: n = 0. 4 9, IRIR«SS: k=4. 3 
2. 

NiCHK*:n = 1. 5 6, iRiR&g* : k = 2. 6 
8. 

C r<DJ3fff$: n = 3. 2 8, Bttfllft : k = l. 3 
1 , 

T'fcS. E3tC^ftt»^*yA I, Ni, Cr?tt 
[002 1] e-y K35©*F.aJf 3tt, &ft 



& $ttTiJM8?*C£»cJ:y|ifc5&T**. £75:, N 
i , C r ttBSpJ>gttft<DT\ ±1 U->*X h 4 LT 
7/U-77fctf fcf-y HSi50±^U->'^ h 4£Bfc2«£, l-y 

^v^icfcy^sr^o -f-LTs s&as^iMii-y^v 
y * HI 3 HtfTl us>* h 2 ic 

»LR«*!5t\ fcf-y hSPOTl Uv'X h 2 *U&t% 
ZtlZ**) x ®2<D®. ®0>*$1ta&1tWWMr}\r- 

[0022] *wi3u:«sr**«Hi:LT» &mm 
o>m.to.9MR.if 1 . o uLtcDvmzm&z. tmmi:-&^ 

«B?*ftl\, rftfo-5, R. 7;U*';ttSf5Hc<^ 
x-y^>y-¥>ll®lcj:y^l^*-r5c:<!: 

oKtimtLTlt. fl (Cu) . « (Ag) . TklS (H 
g) . * (Au) , I^VOU (Pd) WWII 

ft y» TlUv r Xh^S7 l eLTL$3, ; e 

ro^s ±s u->z h tTmisV* KDmmmzftmt 

Z££1r®MlzteZ 0 z\<D£ote&ntLT. ® (P 
b, : 3 2 7. 5*C) , » (S n. BMS : 2 3 1 . 
9°C) , *y-?A (K, BtjS: 6 3. 5"C) , ^h'y9 
^ (N a. HW5 : 9 7. 8 1 °C) Htf35£„ 
[0 0 2 3] H#f*fl«/M3r<. 

tmm&frf* y »< » y » J^-ft »aw««^RrffiT* y . 

»866^HLL\ S(*W(cl*7^*i/9A (Mg) Oil 
S»r*n = 0. 5 7. qSiR^Sf k = 6 . 14 

a««jfi) T'$y, sw^!b ,i 4o~6o%<!:ft5)aif^ 

ftS-T5<!:2 0~4 0A<!:ft%„ fifoTx MgH^tfS 

{assoisif t« y . ±tji<d h zttmtz z t 

tt«Lt\ dOJ:5ftWi|54i:LT«v tt(c*;U->9^ 
(Ca (n=0. 27, k = 8. 08) ) SftffcS, 
[0 0 2 4] ±l3t=»'</ai*tCj:y» flBJBtLTA 
I . N i , C r (Do-Ztttlfr-ICDSmftmiXZl^o 

ft. w#ji4. 5<Dmmm. mtoteWLcvynntLTA i 

^tf^txS, lf^JI6, 7(DS^ qRiR«» 

0%«i:LTN i ft&tf 6tl5, ^fc, W3?3S8, 9<D 

[0 0 2 5] ^IC jyjHttMcWHWfcLTs TIBO 

s 1 (c^r*tt«y i ~ 6 t\ itsic <t y tten^nivs 

IkllSOO FPR-800, ffi^S7* h hi:L 
T, m«fS<bI^OTSMR-V35-fi!fflLfco S1IC 
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*jiaMfttf?/u-7. tf-y t-WMZtxzmMW [0026] 

-PyZmLTcc [S1] 













Pw(tH) 




OFPR800(1500A) 


AK50A) 


OFPR800(1400A) 


l.OraW 


2. OmW 




OFPR800(I500A) 


Al(lOOA) 


TSMR-V3(1400A) 


1.4mW 


2.2mW 




0FPR800O500A) 


Ni(lOOA) 


OFPR600(1400A> 


1. OmW 


2.2mW 




OFPR800(1500A) 


Ni(200A) 


TSMR-V3O300A) 


L4mW 


2.4mW 




OFPR800(1500A) 


Cr(lOOA) 


OFPR800C1400A) 


KOmW 


2.2mW 




OFPR800(1500A) 


Cr(200A) 


TSMR-V3U300A) 


1.4mW 


2.4mW 




TSMR-V3(1500A) 


AK50A) 


OFPR800CI400A) 


i.OmW 


3.5mW 



[00 27] « 1 ©HflgflJ 1 ~ 6 Ttt. £©!§£*> Stf 

X h(cfflftg®t>4)«ttfil Lfc*fc©IS**» 1 ICJRL 
fc„ £©Jt8flll©i§£, h^m-T5lc«3. 5 
mW©Wfc/<'7-* < 8Sf£U UBja*WC f W:& 

fc. 

[0028] is, aianssfljicfcttaftT-rx^nffi 
©ffw&ss©«£ lt, stMrnn tmmm6(D%T : -<x 

[0029] (nasffj 1 ) a 1 ? TMiB&m* h 

T/H^'XhchLTOFPR-SOOS- 
XtfVU-HCfcy 1 500A©JSHK?fMU 90°C 

T°3ow$*-zryv®iSiTz. mz, ^bjiwai* 

R2sfciU:<J:y 5 0 AO)mmizBr$,Ltco $/c. A I « 

1 h <t: LTO F P R - 8 0 0 £7. fc'Va- HC J: 
t> 1 4 0 0 A ©BtliKffM U 9 0 XT 3 0 #63:*- 7' 
yT'&®?%o mmt. 4 5 7. 9nm(0S^S©U 
-1f*ffll\ OmW, fcf>yh£2. Om 

WOBJtty«9-T(f-afe. 3M»j»=ttJllSUMtIII©D 
E - 3 Sffl^T. ±T1 U5>X h WMKfttn>IUI0!)tt 

s*rawtctT-3fc. co^dtcLT, y/u-^aurtti 

[0 0 3 0] (£ttffl6) Jff7*S««3fe»» &U\ H 
MDSM1K, Tll/^XhtLTOFPR-800* 

xif>a-nc*y 1 5 00A©«wc«/a5U 9o°c 

73 0»K5J— 7>T)0ir«. SIC, fP^HOCr^ 

kssskj: y 2 0 0 AoimmicmmLrc, *fc, cr 

±® I/ v'X h t LT T S M R - V 3 h (c J: 

yi 3 00A©|gJIlCH5l52U 90 o CT-3 0#|l^:i--7• 
VT*f^$■r5o SJttt. 4 5 7. 9nm©&ft&g©U 
— 9*mi\ 9)V—Tt\. 4mW, fc?-yr-£2. 4m 
W©Sft/ \°7 -T'R o fc« St®jglcii Jgisil^fclig© D 



E-3£ffl^T. ±lU-?Xh*3!«U!:. *fc, Cr 
©l7f>^Na0H + K3 [F e (CN) 6] ©*-y 
* > ^iRTl7t\ mtf D E - 3 fcffll^TTJi U5>7. h £ 
S«Lfc C©«fc3lCLZ\ ?l\/-y7%-&to 15 0 0 
A, tf-y h^^SOOOA^Jtx-rX^Uffi^iSC 

[00 3 1] fS. *©ffl3©llffiflJ2~5lcol>TlilHSE 

So 

[0032] 

T-fx^jR»cds^Ttt» ftWR*±i;**njreiR 

It, ^©«P^S©^7 l caftlc»rSI3^*©i!8iE«IS^ 
1. 0W±KL7V*©?\ JUT»*±0±TUS?X h© 

[0 0 3 3] »^2|a««>3fcx<f X^BSBCfc^T 

[511:7* h Uv>X h£«EU »'57.8ffi±KJfMSft 

fc^i^ro^jt^ic^-rssw^M 0~6 0%Kft 
5<fc3iccf0S©***4> mmzmtzztk**). jmp 
if±Tarm^ a Jx \*ommz±m i>*jt, h©&if j; y 

[00 3 4] W^ia3IBe©7 l cT r 'fX7ljp»CfctNT 
it. Tlb->'7 t h©^S«±aUv''7.h©^)tJ:y^:$- 

^fticwf ssit^ 6 o %j-x±(css j: o wmm 

©«*4v SB^i9ltSC«!:fcJ:y, HfrWJzT&TJi U 

[0 0 3 5] W^Ji4~9iBI2©J l d7 :: 'f X^HffiCt50> 
*MS©**»SlflSJl*^-r5cilc«fcy, if 
SOS 2 ««^»n 3?)S3 ©«fc -5 ^Slt^W^x-f X^IS 

&st*s5a i ^ffiffl-rsciicty. mam (tmj 
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m(Dmz<o/^v*mz>i^<?z. astasias 
[ism *%mmzKT<fx?mMv>9fim%iT&z. 

[02] ft7VZ*W«fc»rt*ft*?;l/-7atfey 
[03] QfflmizyilS-VL (A I) . "-y^/U (N 



i) . ?nz* (cr) zmmLittwpammmi&f 

1 : Ji^zmm 

2 :T*U5>Xh 

3 : W3M 

4 :±SUi/"Xh 



[01] 



[02] 









- Ji/0V^* M4) 
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[03] 




